Necroptosis signalling is tuned by phosphorylation of MLKL residues outside the pseudokinase domain activation loop.
The pseudokinase MLKL (mixed lineage kinase domain-like), has recently emerged as a critical component of the necroptosis cell death pathway. Although it is clear that phosphorylation of the activation loop in the MLKL pseudokinase domain by the upstream protein kinase RIPK3 (receptor-interacting protein kinase-3), is crucial to trigger MLKL activation, it has remained unclear whether other phosphorylation events modulate MLKL function. By reconstituting Mlkl(-/-), Ripk3(-/-) and Mlkl(-/-)Ripk3(-/-) cells with MLKL phospho-site mutants, we compared the function of known MLKL phosphorylation sites in regulating necroptosis with three phospho-sites that we identified by MS, Ser(158), Ser(228) and Ser(248). Expression of a phosphomimetic S345D MLKL activation loop mutant-induced stimulus-independent cell death in all knockout cells, demonstrating that RIPK3 phosphorylation of the activation loop of MLKL is sufficient to induce cell death. Cell death was also induced by S228A, S228E and S158A MLKL mutants in the absence of death stimuli, but was most profound in Mlkl(-/-)Ripk3(-/-) double knockout fibroblasts. These data reveal a potential role for RIPK3 as a suppressor of MLKL activation and indicate that phosphorylation can fine-tune the ability of MLKL to induce necroptosis.